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DETAILED ACTION 

* 

1 . This action is in response to the original application filed on 1 1/25/2003. 

2. Claims 1-30 are currently pending in this application. Claims 1,11, and 21 are 
independent claims. 



Information Disclosure Statement 

3. The information disclosure statement (IDS) submitted on 09/06/2005 is being 
considered by the examiner. 



Priority 

4. Applicant's claim for the benefit of a prior-filed application under 35 U.S.C. 1 19(e) 
or under 35 U.S.C. 120, 121, or 365(c) is acknowledged. 



Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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6. Claims 1, 2, 11, 12, 21, and 22 are rejected under 35 U.S.C. 102(e) as being 
anticipated by TREURNIET et al. (Patent No.: US 7,164,771). 

7. Regarding claim 1, TREURNIET teaches a method of diagnosing voices 
("objective audio quality measurement system", column 3, lines 56-57) comprising: 

processing a test voice signal ("time domain target signal 30", FIG.1 , column 4, 
line 30) using an auditory model ("peripheral ear processor 22", FIG. 1 , column 4, line 
24); 

determining at least one voice quality attribute from the test voice signal ("target 
basilar sensation signal 34", FIG. 1, column 4, lines 35-36); 

comparing ("comparator 24", FIG. 1, column 4, line 38) the at least one voice 
quality attribute from the test voice signal (34) with at least one baseline voice quality 
attribute ("reference basilar sensation signal 32", FIG. 1, column 4, lines 35-36); and 

based upon said comparing step, determining at least one measure of voice 
quality of the test voice signal ("produce perceptual quality rating 38", FIG. 1, column 7, 
line 14). 

8. Regarding claim 2, TREURNIET further teaches determining a degree of the 
measure of voice quality ("desired level of accuracy in the quality measure", column 12, 

line 21). 

> 
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9. Regarding claim 11, TREURNIET teaches a system for diagnosing voices 
("objective audio quality measurement system", column 3, lines 56-57) comprising: 

means for processing a test voice signal ("time domain target signal 30", FIG.1 , 
column 4, line 30) using an auditory model ("peripheral ear processor 22", FIG. 1, 
column 4, line 24); 

means for determining at least one voice quality attribute from the test voice 
signal ("target basilar sensation signal 34", FIG. 1, column 4, lines 35-36); 

means for comparing ("comparator 24", FIG. 1, column 4, line 38) the at least 
one voice quality attribute from the test voice signal (34) with at least one baseline voice 
quality attribute ("reference basilar sensation signal 32", FIG. 1, column 4, lines 35-36); 
and 

means for determining at least one measure of voice quality of the test voice 
signal based upon said comparing step ("produce perceptual quality rating 38", FIG. 1, 
column 7, line 14). 

10. Regarding claim 12, TREURNIET further teaches means for determining a 
degree of the measure of voice quality ("desired level of accuracy in the quality 
measure", column 12, line 21). 

11. Regarding claim 21, TREURNIET teaches a machine readable storage 
("computer processing modules", column 12, line 30), having stored thereon a computer 
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program having a plurality of code sections executable by a machine ("computer", 
column 12, line 28) for causing the machine perform the steps of: 

processing a test voice signal ("time domain target signal 30", FIG.1, column 4, 
line 30) using an auditory model ("peripheral ear processor 22", FIG. 1, column 4, line 
24); 

determining at least one voice quality attribute from the test voice signal ("target 
basilar sensation signal 34", FIG. 1, column 4, lines 35-36); 

comparing ("comparator 24", FIG. 1 , column 4, line 38) the at least one voice 
quality attribute from the test voice signal (34) with at least one baseline voice quality 
attribute ("reference basilar sensation signal 32", FIG. 1, column 4, lines 35-36); and 

based upon said comparing step, determining at least one measure of voice 
quality of the test voice signal ("produce perceptual quality rating 38", FIG. 1, column 7, 
line 14). 

1 2. Regarding claim 22, TREURNIET further teaches determining a degree of the 
measure of voice quality ("desired level of accuracy in the quality measure", column 12, 
line 21). 

Claim Rejections - 35 USC § 103 

13. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

14. Claims 3-5, 13-15, and 23-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over TREURNIET et al. (Patent No.: US 7,164,771 ) in view of DEAL et al. 
("Some Waveform and Spectral Features of Vowel Roughness"). 

1 5. Regarding claim 3, TREURNIET teaches all the claimed limitation of claim 1 . 
However, TREURNIET does not disclose that the measure of voice quality is at 

least one of roughness and hoarseness. 

In the same field of speech quality measurement, DEAL discloses a method of 
measuring vocal roughness. DEAL teaches a measure of voice quality that is at least 
one of roughness and hoarseness ("provide a quantitative acoustic index predictive of 
perceived vowel roughness", p. 251, 4 th paragraph, where vowel roughness is 
associated with voice roughness and hoarseness, see p. 251, 2 nd paragraph). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of DEAL on the voice 
signals of TREURNIET in order to efficiently obtain an estimate of the perceived 
roughness of a speech signal (see TREURNIET, column 2, lines 20-21). 

16. Regarding claim 4, DEAL further teaches that the voice quality attributes of the 
test voice signal include changes in pitch over time and changes in loudness over time 
("acoustic measures of period and amplitude variation", p. 251, 4 th paragraph). 
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17. Regarding claim 5, DEAL further teaches that the voice quality attribute of the 
test voice signal includes a measure of partial loudness ("acoustic measures of... 
spectral noise level", p. 251, 4 th paragraph). 

18. Regarding claim 13, TREURNIET teaches all the claimed limitation of claim 11. 
However, TREURNIET does not disclose that the measure of voice quality is at 

least one of roughness and hoarseness. 

In the same field of speech quality measurement, DEAL discloses a method of 
measuring vocal roughness. DEAL teaches a measure of voice quality that is at least 
one of roughness and hoarseness ("provide a quantitative acoustic index predictive of 
perceived vowel roughness", p. 251, 4 th paragraph, where vowel roughness is 
associated with voice roughness and hoarseness, see p. 251 , 2 nd paragraph). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of DEAL on the voice 
signals of TREURNIET in order to efficiently obtain an estimate of the perceived 
roughness of a speech signal (see TREURNIET, column 2, lines 20-21). 

1 9. Regarding claim 14, DEAL further teaches that the voice quality attributes of the 
test voice signal include changes in pitch over time and changes in loudness over time 
("acoustic measures of period and amplitude variation", p. 251 , 4 th paragraph). 
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20. Regarding claim 15, DEAL further teaches that the voice quality attribute of the 
test voice signal includes a measure of partial loudness ("acoustic measures of... 
spectral noise level", p. 251, 4 th paragraph). 

21 . Regarding claim 23, TREURNIET teaches all the claimed limitation of claim 21 . 
However, TREURNIET does not disclose that the measure of voice quality is at 

least one of roughness and hoarseness. 

In the same field of speech quality measurement, DEAL discloses a method of 

■ 

measuring vocal roughness. DEAL teaches a measure of voice quality that is at least 
one of roughness and hoarseness ("provide a quantitative acoustic index predictive of 
perceived vowel roughness", p. 251, 4 th paragraph, where vowel roughness is 
associated with voice roughness and hoarseness, see p. 251 , 2 nd paragraph). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of DEAL on the voice 
signals of TREURNIET in order to efficiently obtain an estimate of the perceived 
roughness of a speech signal (see TREURNIET, column 2, lines 20-21 ). 

22. Regarding claim 24, DEAL further teaches that the voice quality attributes of the 
test voice signal include changes in pitch over time and changes in loudness over time 
("acoustic measures of period and amplitude variation", p. 251, 4 th paragraph). 
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23. Regarding claim 25, DEAL further teaches that the voice quality attribute of the 
test voice signal includes a measure of partial loudness ("acoustic measures of... 
spectral noise level", p. 251, 4 th paragraph). 

24. Claims 6-10, 16-20, and 26-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over TREURNIET et al. (Patent No.: US 7,164,771 ) in view of 
HILLENBRAND et al. ("Acoustic Correlates of Breathy Vocal Quality"). 

i 

\ 

25. Regarding claim 6, TREURNIET teaches all of the claimed limitation of claim 1 . 
However, TREURNIET does not disclose that the measure of voice quality is 

■ 

breathiness. 

In the same field of speech quality measurement, HILLENBRAND discloses a 
method of measuring vocal breathiness. HILLENBRAND teaches a measure of voice 
quality that is breathiness ("acoustic measures in predicting breathiness ratings", 
abstract). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of HILLENBRAND on 
the voice signals of TREURNIET in order to efficiently obtain an estimate of the 
perceived breathiness of a speech signal (see TREURNIET, column 2, lines 20-21). 

26. Regarding claim 7, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of low frequency periodic energy 



Application/Control Number: 10/722,285 Page 10 

Art Unit: 2626 

("aspiration noise is inherently weak in the low frequencies", p. 312, 2 nd paragraph, 
meaning the low frequencies contain a strong periodic component). 

27. Regarding claim 8, HILLENBRAND further teaches 8. The method of claim 6, 
wherein the voice quality attribute of the test voice signal includes a measure of high 
frequency aperiodic energy ("periodic component of the voice source is inherently weak 
in the mid and high frequencies", p. 312, 2 nd paragraph, meaning the mid and high 
frequencies contain a strong aperiodic component). 

28. Regarding claim 9, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of partial loudness of a periodic 
signal portion of the test voice signal ("measure of the... average energy below 4 kHz", 
p. 315, 4 th paragraph, where the low frequencies contain a periodic signal, see p. 312, 
2 nd paragraph). 

29. Regarding claim 10, HILLENBRAND further teaches that the voice quality 
attributes of the test voice signal include a measure of noise in the test voice signal and 
a measure of partial loudness of the test voice signal ("measure of the average spectral 
energy at or above 4 kHz to the average energy below 4 kHz", p. 315, 4 th paragraph, 
where the high frequencies contain noise and the low frequencies contain a periodic 
signal, see p. 312, 2 nd paragraph). 
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30. Regarding claim 16, TREURNIET teaches all of the claimed limitation of claim 
11. 

However, TREURNIET does not disclose that the measure of voice quality is 
breathiness. 

In the same field of speech quality measurement, HILLENBRAND discloses a 
method of measuring vocal breathiness. HILLENBRAND teaches a measure of voice 
quality that is breathiness ("acoustic measures in predicting breathiness ratings", 
abstract). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of HILLENBRAND on 
the voice signals of TREURNIET in order to efficiently obtain an estimate of the 
perceived breathiness of a speech signal (see TREURNIET, column 2, lines 20-21). 

31 . Regarding claim 17, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of low frequency periodic energy 
("aspiration noise is inherently weak in the low frequencies", p. 312, 2 nd paragraph, 
meaning the low frequencies contain a strong periodic component). 

32. Regarding claim 18, HILLENBRAND further teaches 8. The method of claim 6, 
wherein the voice quality attribute of the test voice signal includes a measure of high 
frequency aperiodic energy ("periodic component of the voice source is inherently weak 
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in the mid and high frequencies", p. 312, 2 nd paragraph, meaning the mid and high 
frequencies contain a strong aperiodic component). 

33. Regarding claim 19, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of partial loudness of a periodic 
signal portion of the test voice signal ("measure of the... average energy below 4 kHz", 
p. 315, 4 th paragraph, where the low frequencies contain a periodic signal, see p. 312, 
2 nd paragraph). 

34. Regarding claim 20, HILLENBRAND further teaches that the voice quality 
attributes of the test voice signal include a measure of noise in the test voice signal and 
a measure of partial loudness of the test voice signal ("measure of the average spectral 
energy at or above 4 kHz to the average energy below 4 kHz", p. 315, 4 th paragraph, 
where the high frequencies contain noise and the low frequencies contain a periodic 
signal, see p. 312, 2 nd paragraph). 

35. Regarding claim 26, TREURNIET teaches all of the claimed limitation of claim 1 . 
However, TREURNIET does not disclose that the measure of voice quality is 

breathiness. 

In the same field of speech quality measurement, HILLENBRAND discloses a 
method of measuring vocal breathiness. HILLENBRAND teaches a measure of voice 
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quality that is breathiness ("acoustic measures in predicting breathiness ratings", 
abstract). 

Therefore, it would have been obvious to a person of ordinary skill in the art at 
the time the invention was made to use the measurement method of HILLENBRAND on 
the voice signals of TREURNIET in order to efficiently obtain an estimate of the 
perceived breathiness of a speech signal (see TREURNIET, column 2, lines 20-21). 

36. Regarding claim 27, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of low frequency periodic energy 
("aspiration noise is inherently weak in the low frequencies", p. 312, 2 nd paragraph, 
meaning the low frequencies contain a strong periodic component). 

37. Regarding claim 28, HILLENBRAND further teaches 8. The method of claim 6, 
wherein the voice quality attribute of the test voice signal includes a measure of high 
frequency aperiodic energy ("periodic component of the voice source is inherently weak 
in the mid and high frequencies", p. 312, 2 nd paragraph, meaning the mid and high 
frequencies contain a strong aperiodic component). 

38. Regarding claim 29, HILLENBRAND further teaches that the voice quality 
attribute of the test voice signal includes a measure of partial loudness of a periodic 
signal portion of the test voice signal ("measure of the... average energy below 4 kHz", 
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p. 315, 4 th paragraph, where the low frequencies contain a periodic signal, see p. 312, 
2 nd paragraph). 

39. Regarding claim 30, HILLENBRAND further teaches that the voice quality 
attributes of the test voice signal include a measure of noise in the test voice signal and 
a measure of partial loudness of the test voice signal ("measure of the average spectral 
energy at or above 4 kHz to the average energy below 4 kHz", p. 315, 4 th paragraph, 
where the high frequencies contain noise and the low frequencies contain a periodic 
signal, see p. 312, 2 nd paragraph). 

Conclusion 

40. The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. A list of the pertinent prior art is on the included form PTO-892. 

* 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joel Stoffregen whose telephone number is (571 ) 270- 
1454. The examiner can normally be reached on Monday - Friday, 9:00 a.m. - 6:30 
p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Edouard can be reached on (571) 272-7603. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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